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Visualization of lubricant flow on surface texturing under hydrodynamic lubrication 
ᆤ஭ ᾴ* 
Ryo TSUBOI 
Summary 
Surface texturing is one of the attractive techniques which changes lubricate properties. In hydrodynamic 
lubrication, one of the effects is generating of hydrodynamic pressure. This leads improvements of a load 
capability and friction characteristics. Some experimental and numerical studies are performed to clarify the 
mechanisms about generating hydrodynamic pressure with the surface texturing. However, small number of the 
researches described the information of the lubricants flow. In this study, visualization of lubricant flow on 
surface texturing using fluorescent particles and high-speed camera was performed and some results of the 
visualization are shown. 
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㸬ࡣࡌࡵ࡟
⾲㠃ࢸࢡࢫࢳࣕࣜࣥࢢ࡜ࡣ㸪⾲㠃࡟พฝࡸ⁁࡞࡝ࡢ
ᚤ⣽࡞ᙧ≧ࢆேⅭⓗ࡟ຍᕤࡍࡿᢏ⾡࡛࠶ࡾ㸪⾲㠃ᨵ㉁
ᢏ⾡ࡢ୍ࡘ࡜ࡋ࡚ᣲࡆࡽࢀ࡚࠸ࡿ㸬㏆ᖺ㸪ᚤ⣽ຍᕤᢏ
⾡ࡢ㐍Ṍ࡟ࡼࡗ࡚࣑ࢡࣟࣥࢧ࢖ࢬࡢᙧ≧ࢆつ๎ⓗ࡟௜
୚ࡍࡿ◊✲ࡀከࡃ㸪ᐇ㦂࡞ࡽࡧ࡟ᩘ್ィ⟬࡟ࡼࡗ࡚
ᵝࠎ࡞⏝㏵࡟ᛂࡌࡓ᳨ウࡀ⾜ࢃࢀ࡚࠸ࡿ㸬⾲㠃ࢸࢡࢫ
ࢳࣕࣜࣥࢢࡣ୺࡟ᦶ᧿పῶࢆ┠ⓗ࡜ࡋ࡚࠸ࡿࡀ㸪୰࡟
ࡣពᅗⓗ࡟ᦶ᧿ࢆቑຍࡉࡏࡿ◊✲ࡶ⾜ࢃࢀ࡚࠸ࡿ[1]㸬 
⾲㠃ࢸࢡࢫࢳࣕࣜࣥࢢࡢຠᯝࡣᦾື㠃ࡢ₶⁥≧ែ࡟
ࡼࡾ␗࡞ࡿ㸬ྛ₶⁥㡿ᇦ࡛ᮇᚅࡉࢀࡿࢸࢡࢫࢳࣕࣜࣥ
ࢢࡣ㸪ὶయ₶⁥࡛ࡣὶయືᅽࢆⓎ⏕ࡉࡏ㸪₶⁥⭷ཌࡉ
ࢆቑຍࡉࡏࡿࡇ࡜࡛㸪ᦶ᧿ಀᩘࢆపῶࡍࡿຠᯝ࡛࠶ࡿ㸬
ΰྜ₶⁥࡛ࡢຠᯝࡶὶయ₶⁥ࡼࡾࡢࡶࡢ࡜࡞ࡿ㸬ቃ⏺
₶⁥࡛ࡣ㸪ᦾື⾲㠃ࡢࢸࢡࢫࢳࣕ࡟₶⁥Ἔࡀ⁀ࡲࡿࡇ
࡜࡛㸪ᦾື㠃࡬₶⁥Ἔࢆ౪⤥ࡍࡿຠᯝ࡛࠶ࡿ㸬 
ࡲࡓ㸪␗≀ࡀ₶⁥Ἔ࡟ΰࡊࡗ࡚࠸ࡿ≧ែ࡛ࡣᶵᲔࡢ
ᑑ࿨ࡀ኱ᖜ࡟పୗࡋ࡚ࡋࡲ࠺࡜࠸࠺ࡇ࡜ࡶሗ࿌ࡉࢀ࡚
࠸ࡿ[5]㸬ᶵ Ეࡢ㐠㌿≧ែ࡟ࡼࡾ₶⁥≧ែࡀኚ໬ࡋ㸪ቃ⏺
₶⁥࡟࠾ࡅࡿᅛయ᥋ゐ᫬࡟Ⓨ⏕ࡋࡓᦶ⪖⢊ࡀ㸪ὶయ₶
⁥≧ែࡢ⥔ᣢࢆ㜼ᐖࡍࡿ㸬ࡋࡓࡀࡗ࡚㸪␗≀ࢆࢺࣛࢵ
ࣉࡍࡿࡇ࡜࡛㸪₶⁥ࢆ㜼ᐖࡍࡿ☻⪖⢊࡞࡝ࡢ␗≀ࢆ᤼
ฟࡍࡿຠᯝࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗ࡚࠸ࡿ[2-4]㸬 
ᮏ◊✲࡟࠾࠸࡚ࡣ㸪ὶయ₶⁥㸪ΰྜ₶⁥㡿ᇦ࡟࠾ࡅ
ࡿ⾲㠃ࢸࢡࢫࢳࣕࣜࣥࢢࡢຠᯝࢆᑐ㇟࡜ࡋࡓ㸬ᦾື㠃
ࡀᖹ⾜࠿ࡘᖹ⁥࡞ሙྜ㸪2 㠃㛫ࡢὶయ⭷࡟ࡣ⌮ㄽୖᅽຊ
ࡀⓎ⏕ࡋ࡞࠸ࡀ㸪⾲㠃ࡢพฝᙧ≧ࢆไᚚࡍࡿࡇ࡜࡛㸪
ὶయ⭷࡟ṇᅽࡀⓎ⏕ࡋ㸪ᦾື㠃ࢆᾋୖࡉࡏࡿຊ㸦㈇Ⲵ
ᐜ㔞㸧ࡀⓎ⏕ࡍࡿ㸬ṇᅽ࡜㈇ᅽࡀྠ➼࡟࡞ࡿพฝᙧ≧
࡛ࡶ㸪㈇ᅽ㒊࡟࢟ࣕࣅࢸ࣮ࢩࣙࣥࡀⓎ⏕ࡍࡿࡇ࡜࡛඲
య࡜ࡋ࡚ṇࡢᅽຊ࡜࡞ࡾ㸪ᾋୖࡍࡿຊࡀⓎ⏕ࡍࡿ࡜ゝ
ࢃࢀ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪ࡇࡢㄝ᫂ࡣ≀⌮ⓗ࡞᰿ᣐ࡟ᇶ࡙
ࡃㄝ᫂ࡀᅔ㞴࡛࠶ࡾ㸪⾲㠃ࢸࢡࢫࢳࣕࣜࣥࢢ࡟ࡼࡿ㈇
Ⲵᐜ㔞ࡢྥୖ࣓࢝ࢽࢬ࣒ࡀᮍࡔ᫂ࡽ࠿࡜࡞ࡗ࡚࠸࡞࠸㸬 
ᮏ◊✲࡛ࡣ㸪ὶయ₶⁥࡟࠾ࡅࡿ⾲㠃ࢸࢡࢫࢳࣕࣜࣥ
ࢢ࡟ࡼࡿᦶ᧿≉ᛶࡢྥୖ࣓࢝ࢽࢬ࣒ࢆゎ᫂ࡍࡿࡇ࡜ࢆ
┠ⓗ࡜ࡋ㸪ࢸࢡࢫࢳࣕ⾲㠃ࡢ₶⁥ᾮࡢὶື≧ែࢆほᐹ
ࡍࡿࡓࡵ㸪ࣁ࢖ࢫࣆ࣮ࢻ࣓࢝ࣛࢆ⏝࠸ࡓὶయ₶⁥ୗࡢ
ࢸࢡࢫࢳࣕ࿘ࡾࡢὶࢀሙࡢྍど໬ࢆ⾜ࡗࡓ㸬 
㸨 ᶵᲔᕤᏛ 
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
㸬ᐇ㦂ᴫせ
 ᐇ㦂⿦⨨
ᮏ◊✲࡛〇సࡋࡓほᐹ⿦⨨ࢆᅗ 1 ࡟♧ࡍ㸬ࡇࡢ⿦⨨
ࡣ㸪▼ⱥ〇ࢹ࢕ࢫࢡࢆ࣮ࣔࢱ࣮࡛ᅇ㌿ࡉࡏ㸪ୗ㒊ࡼࡾ
ࢸࢡࢫࢳࣕヨ㦂∦ࢆᢲࡋࡘࡅ࡚ࡑࡢᦶ᧿⾲㠃ࢆࡑࡢሙ
ほᐹࡍࡿ⿦⨨࡛࠶ࡿ㸬ࣁ࢖ࢫࣆ࣮ࢻ࣓࢝ࣛࡢᫎീࢆ PC
࡟㏦ࡾ㸪⏬ീฎ⌮ࢆ⾜࠺㸬ὶయ₶⁥≧ែࢆ⥔ᣢࡍࡿࡓ
ࡵ㸪ࢹ࢕ࢫࢡࡢୗ㒊ࡣࡍ࡭࡚₶⁥ᾮ࡟ࡼࡗ࡚ᾐࡉࢀ࡚
࠸ࡿ㸬ࢹ࢕ࢫࢡ࡟ࡣ㸪ⓑⰍගࢆ㏱㐣ࡍࡿ▼ⱥ࢞ࣛࢫ㸦I 
160 mm × t10 mm㸧ࢆ⏝࠸ࡓ㸬ヨ㦂∦ࡢᅛᐃჾල࡟ࡣ㸪
ゅᗘㄪ⠇ࡀྍ⬟࡞ࢫࢸ࣮ࢪࢆ⏝࠸㸪ࢹ࢕ࢫࢡ࡜ヨ㦂∦
ࢆᖹ⾜࡟ㄪ⠇ࡍࡿࡇ࡜ࢆྍ⬟࡜ࡋࡓ㸬ࡲࡓ㸪⭷ཌࢆㄪ
⠇ࡍࡿࡓࡵ࡟ヨ㦂∦ᅛᐃჾලࡢࢩࣕࣇࢺࡣ࣐࢖ࢡ࣓ࣟ
࣮ࢱ࣮ᘧࡢ Z ㍈ࢫࢸ࣮ࢪ࡜᥋⥆ࡉࢀ࡚࠸ࡿ㸬ࡇࡇ࡛ࡢ
⭷ཌ࡜ࡣࢹ࢕ࢫࢡୗ⾲㠃࡜ヨ㦂∦⾲㠃ࡢ㊥㞳ࢆᣦࡍ㸬 
 
ᅗ 1 ᐇ㦂⿦⨨ࡢᴫせ 
 
ᮏ◊✲ࡣ௚◊✲ᡤ࡛౑⏝ࡉࢀ࡚࠸ࡓほᐹ⿦⨨ࢆᨵⰋ
ࡍࡿࡇ࡜࡟ࡼࡾᐇ᪋ࡋࡓ㸦ᅗ 2㸧㸬ࡇࡢ⿦⨨ࡢၥ㢟Ⅼࡣ
ᅇ㌿㍈ࡢ᣺ࢀ㸪࢞ࣛࢫࢹ࢕ࢫࢡ࡜ᅇ㌿㍈ࡢྲྀࡾ௜ࡅ⢭
ᗘ࡟ࡼࡾ㸪ᅇ㌿᫬ࡢ࢞ࣛࢫࢹ࢕ࢫࢡ࡜ヨ㦂∦ࡢᖹ⾜ᗘ
ࡀప࠸ࡇ࡜࡛࠶ࡗࡓ㸬ࡑࡇ࡛㸪ᅇ㌿᫬ࡢ⢭ᗘࢆୖࡆࡿ
ࡓࡵ㸪ᨵⰋࢆ᪋ࡋࡓ㸬 
 
ᅗ 2 ᨵⰋࡋࡓヨ㦂⿦⨨ࡢᴫせ࠾ࡼࡧእほ 
 ほᐹ⿦⨨
ࢸࢡࢫࢳࣕ⾲㠃࡟ὶࢀࡿ⢏Ꮚࡢほᐹࢆࡍࡿࡓࡵ࡟㸪
㢧ᚤ㙾௜ࡢࣁ࢖ࢫࣆ࣮ࢻ࣓࢝ࣛ㸪KEYENCE ࣁ࢖ࢫࣆ
࣮ࢻ࣐࢖ࢡࣟࢫࢥ࣮ࣉ VW-9000 ࢆ౑⏝ࡋࡓ㸬ࡲࡓ㸪ほ
ᐹࡢࡓࡵࡢࢺ࣮ࣞࢧ࣮⢏Ꮚࡣᖹᆒ⢏ᚄ 10 Pm ࡢ⺯ග⢏
Ꮚࢆ⏝࠸ࡓ㸬 
 ᐇ㦂᪉ἲ
ᐇ㦂ࡢᡭ㡰ࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿ㸬 
(1) ヨ㦂∦䝩䝹䝎䞊䛻ヨ㦂∦䜢䝉䝑䝖䛩䜛䠊 
(2) 䜺䝷䝇䝕䜱䝇䜽䜢୰ᚰ㍈䛻䝉䝑䝖䛩䜛䠊 
(3) Ỉᵴ䛻䝖䝺䞊䝃䞊䜢ΰධ䛥䛫䛯Ỉ䜢䜺䝷䝇䝕䜱䝇䜽䛾
ୗ㒊䜎䛷ᾐ䛩䠊 
(4) 䝬䜲䜽䝻䝯䞊䝍䞊䛷ヨ㦂∦䛾㧗䛥䜢ㄪ⠇䛩䜛䠊 
(5) 䝰䞊䝍䞊䜢ᅇ㌿䛥䛫䜛䠊  
(6) 䝬䜲䜽䝻䝇䝁䞊䝥௜䛝䝝䜲䝇䝢䞊䝗䜹䝯䝷䛷᧜ᙳ䛩䜛䠊 
(7) ᧜ᙳ䛧䛯ື⏬䛛䜙䝕䞊䝍䜢ྲྀᚓ䛩䜛䠊 
 ヨ㦂∦
ᐇ㦂࡟౑⏝ࡍࡿヨ㦂∦ࡣ 3 ✀㢮⏝ពࡋࡓ㸬࠸ࡎࢀࡢ
ヨ㦂∦ࡶ࣮ࣞࢨ࣮ຍᕤ࡟ࡼࡿ⾲㠃ࢸࢡࢫࢳࣕࣜࣥࢢࡀ
࡞ࡉࢀ࡚࠸ࡿ㸬ᅗ 3 ࡟♧ࡍヨ㦂∦ A ࡣ⾲㠃࡟ࢹ࢕ࣥࣉ
ᙧ≧ࢆຍᕤࡋ㸪⟬⾡ᖹᆒ⢒ࡉ Raࡣ 14.7 Pm ࡛࠶ࡿ㸬ᅗ
4 ࡟♧ࡍヨ㦂∦ B ࡣྠࡌࡃࢹ࢕ࣥࣉࣝᙧ≧࡛㸪ᖹᆒ⢒ࡉ
Raࡣ 21.6 Pm ࡛࠶ࡿ㸬ᅗ 5 ࡟♧ࡍヨ㦂∦ C ࡣ⁁ᙧ≧ࡢ
ຍᕤࡀ᪋ࡉࢀ㸪ᖹᆒ⢒ࡉ Raࡣ 4.81 Pm ࡛࠶ࡿ㸬 
 
 
ᅗ 3 ヨ㦂∦ A㸸ࢹ࢕ࣥࣉࣝࣃࢱ࣮ࣥ㸦a㸧 
 
 
ᅗ 4 ヨ㦂∦ B㸸ࢹ࢕ࣥࣉࣝࣃࢱ࣮ࣥ㸦b㸧 
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ᅗ 5 ヨ㦂∦ C㸸⁁ࣃࢱ࣮ࣥ 
㸬ᐇ㦂⤖ᯝ
〇సࡋࡓ⿦⨨ࢆ౑⏝ࡋ㸪ࢺ࣮ࣞࢧ࣮࡟ࡼࡿὶࢀࢆほ
ᐹࡋࡓ⤖ᯝ㸪ヨ㦂∦࡜ࢹ࢕ࢫࢡࡢ㛫ࢆὶࢀࡿ⢏Ꮚࢆほ
ᐹࡍࡿࡇ࡜࡟ᡂຌࡋࡓ㸬 
ヨ㦂∦ A ࡢࢸࢡࢫࢳࣕ௜㏆࡛᧜ᙳࡉࢀࡓࢺ࣮ࣞࢧ࣮
ࡢᣲືࢆᅗ 6 ࡟♧ࡍ㸬ᦾື᪉ྥࡣᅗࡢୖ࠿ࡽୗ᪉ྥ࡛
࠶ࡿ㸬0.0 ⛊࠿ࡽࢺ࣮ࣞࢧ࣮ࡀୗ࡟ὶࢀ࡚࠸ࡃࡢࡀ☜ㄆ
ฟ᮶ࡿ㸬࿘ᅖࡢ᫂ࡿࡉ࡜ẚ㍑ࡍࡿ࡜㸪ࢺ࣮ࣞࢧ࣮ࡢ☜
ㄆࡣ㠀ᖖ࡟㞴ࡋࡃ㸪ග㔞ࡢቑຍ࡞࡝㸪ᨵⰋࡀᚲせ࡜⪃
࠼ࡽࢀࡿ㸬ࡲࡓ㸪ࢹ࢕ࣥࣉࣝୖ㒊ࢆ㏻㐣ࡍࡿ㝿ࡣ㸪ᦾ
ື⾲㠃࠿ࡽࡢගࡢ཯ᑕࡀᑡ࡞ࡃ㸪≉࡟☜ㄆࡀᅔ㞴࡛࠶
ࡗࡓ㸬 
 
 
ᅗ 6 ヨ㦂∦ A ࡟࠾ࡅࡿࢺ࣮ࣞࢧ࣮ࡢὶࢀ 
ᅗ 6 ࢆྜᡂࡋ㸪ࢺ࣮ࣞࢧ࣮ࡢ㌶㊧ࢆᥥ࠸ࡓ⏬ീࢆᅗ
7 ࡟♧ࡍ㸬ⱝᖸࡢὶࢀࡢኚ໬ࡣࡳࡽࢀࡓࡀ㸪ࢸࢡࢫࢳࣕ
ࣜࣥࢢࡢᙳ㡪࡟ࡼࡿኚ໬࡞ࡢ࠿ࡣゎࡽ࡞࠿ࡗࡓ㸬ࡇࡢ
ᅗ࠿ࡽࡶࢹ࢕ࣥࣉࣝୖ㒊࡛ࢺ࣮ࣞࢧ࣮ࡀ☜ㄆ࡛ࡁ࡞࠸
ࡇ࡜ࡀศ࠿ࡿ㸬 
 
 
ᅗ 7 ヨ㦂∦ A ࡟࠾ࡅࡿࢺ࣮ࣞࢧ࣮ࡢ㌶㊧ 
 
ヨ㦂∦ B ࡢࢹ࢕ࣥࣉࣝ௜㏆࡛᧜ᙳࡉࢀࡓࢺ࣮ࣞࢧ࣮
ࡢᣲືࢆᅗ 8 ࡟♧ࡍ㸬ᦾື᪉ྥࡣᅗࡢྑ࠿ࡽᕥ࡛࠶ࡿ㸬
ࢺ࣮ࣞࢧ࣮ࡀᕥ࡟ὶࢀ࡚࠸ࡃࡢࡀ☜ㄆฟ᮶ࡿ㸬ࡲࡓ㸪(a)
࡟ࡣ኱ࡁ࡞ᙳࡢࡼ࠺࡞ࡶࡢࡶ☜ㄆ࡛ࡁ㸪ࡇࢀࡣࢸࢡࢫ
ࢳࣕ⾲㠃௜㏆࡛ࡣ࡞ࡃ㸪ࡶࡗ࡜㞳ࢀࡓ఩⨨࡛ࡢࢺ࣮ࣞ
ࢧ࣮ࡀ☜ㄆࡉࢀࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬 
 
 
ᅗ 8 ヨ㦂∦ B ࡟࠾ࡅࡿࢺ࣮ࣞࢧ࣮ࡢὶࢀ 
 
(a) 0.0 ⛊ (b) 0.005 ⛊
(c) 0.016 ⛊ (d) 0.030 ⛊
(e) 0.039 ⛊
(a) 0.0 ⛊ (b) 0.007 ⛊
(c) 0.024 ⛊ (d) 0.030 ⛊
(e) 0.036 ⛊
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ᅗ 8 ࢆྜᡂࡋ㸪ࢺ࣮ࣞࢧ࣮ࡢ㌶㊧ࢆᥥ࠸ࡓ⏬ീࢆᅗ
9 ࡟♧ࡍ㸬ヨ㦂∦ A ࡜ྠᵝ࡟㸪ὶࢀࡢኚ໬ࡣࡳࡽࢀࡓ
ࡀࠊࢸࢡࢫࢳࣕࣜࣥࢢࡢᙳ㡪࡟ࡼࡿኚ໬࡞ࡢ࠿ࡣุู
࡛ࡁ࡞࠿ࡗࡓ㸬 
 
ᅗ 9 ヨ㦂∦ B ࡟࠾ࡅࡿࢺ࣮ࣞࢧ࣮ࡢ㌶㊧ 
 
ヨ㦂∦ C ࡢ⁁௜㏆࡛᧜ᙳࡉࢀࡓࢺ࣮ࣞࢧ࣮ࡢᣲືࢆ
ᅗ 10 ࡟♧ࡍ㸬ᦾື᪉ྥࡣྑ࠿ࡽᕥ࡛࠶ࡿ㸬ࢺ࣮ࣞࢧ࣮
ࡀྑ࠿ࡽᕥ࡟ὶࢀ࡚࠸ࡃࡢࡀ☜ㄆฟ᮶ࡿ㸬ࡇࢀࡽࡢ⏬
ീ࠿ࡽ㸪ࢸࢡࢫࢳࣕ⾲㠃ࡣ㠀ᖖ࡟ᬯ࠸ࡇ࡜ࡀศ࠿ࡿ㸬
ࡇࢀࡣ㸪⁁ᙧ≧ࡣ⾲㠃ࡢ⢒ࡉࡀᑠࡉࡃ㸪⣽࠿࠸ᙧ≧ࡀ
⾲㠃࡟௜୚ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀ㸪ගࡢᣑᩓࡀ኱ࡁ࠸ࡇ
࡜ࡀཎᅉ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 
 
ᅗ 10 ヨ㦂∦ B ࡟࠾ࡅࡿࢺ࣮ࣞࢧ࣮ࡢὶࢀ 
 
 
ᅗ 10 ࢆྜᡂࡋ㸪ࢺ࣮ࣞࢧ࣮ࡢ㌶㊧ࢆᥥ࠸ࡓ⏬ീࢆᅗ
11 ࡟♧ࡍ㸬ࡇࡕࡽࡢ⏬ീ࠿ࡽࡶ㸪ගࡢ཯ᑕࡀᙅࡃ㸪ࢺ
࣮ࣞࢧ࣮ࡢほᐹࡀᅔ㞴࡛࠶ࡗࡓࡇ࡜ࡀศ࠿ࡿ㸬 

 
ᅗ 11 ヨ㦂∦ C ࡟࠾ࡅࡿࢺ࣮ࣞࢧ࣮ࡢ㌶㊧ 
㸬ࡲ࡜ࡵ
ᮏ◊✲ࡣࢸࢡࢫࢳࣕ⾲㠃ࡢ₶⁥ᾮࡢὶࢀࡢ≧ែࡢᢕ
ᥱࡢࡓࡵࡢほᐹ⿦⨨ࢆタィ࣭〇సࡋ㸪ࣁ࢖ࢫࣆ࣮ࢻ࢝
࣓ࣛࢆ⏝࠸࡚⺯ග⢏Ꮚࢆほᐹࡍࡿࡇ࡜࡟ࡼࡾ௨ୗࡢ⤖
ᯝࢆᚓࡓ㸬 
(1) ࢸࢡࢫࢳࣕ⾲㠃௜㏆ࢆὶࢀࡿࢺ࣮ࣞࢧ࣮ࡢ㏣㊧
࡟ᡂຌࡋࡓ㸬 
(2) ࢸࢡࢫࢳࣕ⾲㠃ࡢᙧ≧࡟ࡼࡗ࡚ගࡢ཯ᑕලྜࡀ
␗࡞ࡾ㸪ᚓࡽࢀࡓ᧜ീ⤖ᯝ࡟㐪࠸ࡀ⏕ࡌࡓ㸬 
(3) ௒ᅇࡢᐇ㦂⤖ᯝ࠿ࡽࡣ㸪ࢸࢡࢫࢳࣕࡢᙳ㡪࡟ࡼࡾ
₶⁥ᾮࡢὶࢀ࡟ኚ໬ࡀ㉳ࡇࡿᵝᏊࡣ☜ㄆ࡛ࡁ࡞
࠿ࡗࡓ㸬 
௒ᚋࡢㄢ㢟࡜ࡋ࡚㸪ࢸࢡࢫࢳࣕ⾲㠃ࡢ₶⁥㥐ࡢὶࢀ
࡬ࡢᙳ㡪ࢆ῝ࡉ᪉ྥ࡛ィ ࡍࡿࡓࡵ࡟㸪ࢸࢡࢫࢳࣕࡢ
᩿㠃ෆ࡛ࡢ₶⁥Ἔࡢὶື≧ែࢆ᧜ᙳࡍࡿᡭἲࡢ☜❧ࡀ
ồࡵࡽࢀࡿ㸬 
ཧ⪃ᩥ⊩
1㸧బࠎᮌ ಙஓ㸪ࢺࣛ࢖࣎ࣟࢪ࣮≉ᛶᨵၿࡢࡓࡵࡢ⾲
㠃ࢸࢡࢫࢳࣕࣜࣥࢢ㸪₶⁥⤒῭㸪2010/10 
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lubrication film formation within elastohydrodynamic and 
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4㸧బ⏣ 㝯㸪୕ୖ ๛㸪͆ ␗≀ΰධ₶⁥໬ࡢ㍈ཷᑑ࿨࡟
ཬࡰࡍἜ⭷ཌࡉࡢᙳ㡪  ➨ 1 ሗ㸸␗≀ΰධἜ୰࡟࠾
ࡅࡿ⋢㍈ཷࡢᑑ࿨ヨ㦂͇, Koyo Engineering Journal, 
No.167 (2005), pp.19-23. 
(a) 0.0 ⛊ (b) 0.0045 ⛊
(c) 0.0150 ⛊ (d) 0.0355 ⛊
(e) 0.0455 ⛊
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